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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a dual mode 
band pass filter, which is miniaturized, coupled efficiently 
and controllably, and easily provides a wide passband 
and enhances the degree of freedom for design. 
SOLUTION: Concerning a dual mode band-pass filter 1, 
a metal film 3 comprising a resonator is formed at a 
certain height on the first main side of a dielectric 
substrate 2 having first and second main sides or on the 
dielectric substrate. The metal film 3 is formed with a 
through hole 3a. At least, one ground electrode 4 is 
formed inside the second main side of the dielectric 
substrate 2 or inside the dielectric substrate so as to 
face the metal film 3 through a dielectric substrate layer, 
and input/output coupling circuits 5 and 6 are coupled 
to the metal film 3. 
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mx^^. 113 3(i. ^(om^^^^i^^^-rmx^^, 
i.fz.:Lt^^.\^^xa^ 'm^(ommmtmm\z.m^^nx 

v>^o 113 2^t/113 3;0^^^^;ii^/ceJ:9{-> SA-^ 
iZ2H^?F^cD^MIi4 3^ffiV^fcm'a^r'fcoTt>. Kil^ 
43a^?F^J*L. Affi;^S-^lElS& 5 , 6^^JgM43cD 
2o<Dgp5J^t:iJ^'g^^^-5r t^^T/i-^-K- 

[0 0 7 4] H 3 4 ;S:t>*lI 3 5 . ^5 t^HJg^rjfT^T'^ 

Tyi^^— K • ^^>' vy<:^'7 j\^^(Dm2<D^mm^mm 

5o m2c^^?F^^jr'fi:. TI^;OM 2 0° . ^m(D^^f)^ 
2 1 mm<D-mm^nM<Dm^^mir^ X 9 (C^JRJ^4 

3;55^fig;$ttri/>^o t(Dm(oj^Ac^\,^xi'im5<Dmm 

mtmmx^^, m3 4Rxim3 5^^hmh:^^^j:Xo 

50 [0 0 7 5] S5 (oiii6w:&t>*» 5 <Dmmm<Dm 1 , m 
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[0 0 7 6] (Ei3 6{i. ^^m<Dme(Dmmm\:i^^^v' 
[0 0 7 7] me(DmMmc^^^^=^T/i'^— k • 

?f^^K^^i-5 J; 5{-^JSIK5 3^ffMb5^Co *^c. 

m5 3\^{C^ :^iZ2 1 4mmXMia0. 2 mnKT^KilTL 5 
{cAtU;^^'g^lHlS^ 5 . 6^^^L/Co 1113 8;6-b0>g^;6^ 

[0 0 7 8] m6co|l:^0ii;6^b0^b;6-^c^ J: *^P>^ 
\^\ l!3 9fi:. :ll6(^^j&feMt:i#^^7^'^r/u^— K • ^< 

bv^>^ -7 ^ /u-^ 1 (Dmm^^^irm^m^^mx- 

^•9. ll!4 0(i^(^i^J6m#i4^^i-IElT*fc5o HK^ 

^5 3(C^^$tLTV^>5o ^^Oft!l<0.^{CoV^Tfi. ^6 
[0 0 7 9] ^3 9RrJm4 0 ^^i^m^t>^fj: Jl 0 m 

fc. 1^3 8^0^114 OtC^^ttTV^^jlJS^Wtt^ltgj 

■t-tLJ^0^^;5^?^^J: AKiJ^^^lHlSS 5 , 6 co^-g^.^. 

[0 0 8 0] 114 lRrJm4 2fi. ||6CO^J£0rJ(7)7^i2. 

5 fc i6 <0<t^6^^® Ei:S:t/^ ^;^'r 11 T' 

^T'fl. ^M^5 3cO^?F^ff^)l^;05^6(7)||j®^y<i:^/^^ 
^tLTV^^o i"?'c^:b^. MfhBM:^^2 Imm&tKl 2 m 
mO^?F^®4^^^r-t--5J: 5tc^JS^5 3 7ii5;tt^$tuTV^ 
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-So ' , - 

[00 8 1] ms 8^T^|g 4 2 t^^-^^tt^iteE-rttf^ 

[0 0 8 2] 114 3^1/114 4 ti. ^^^^(OmKDmM 
-i-5^JRM6 3;65lE5::^^«7>?F^t^^:^-rSo 

^c:ov^r^i. ^i cD^Jfe^y^|^#{c«^^;aTv^5o ± 

te^ae 3 Ur. — ia<7)ft^;65 9. 5 mmcOiE5::ft?F^ 
^ ^<Dfth.O«agfCoV>-C(*l| l (7>llife«?iJ(^3lg^0iJt 

[0 0 8 3] mASf)^hmh-f)^'^^x.o\z.^ ^mmez^ 

[0 0 8 4] 1)4 6 M7 (DmMm(Dy^zLT/i^'^— 

6^^si]T'fe'9> m4 7a^(Dm&^^i^^^i-mx^ 
nmii^mb-r. ^(ommmcDXo^^jE^nMxh-DXh 

J:v^ 114 6{z^\^ti^MM(Oy='::^T/u^-' K - K 

30 ^^^:7^yW^T'fi. ^S^6 3 A;5^— iaoS^7ii>7. 5 
Sfet;lov^T{i^ 7 (O|liS0»J^.l^^{c LTt^^zlT/w^- K 

/Co ^^^114 7}C:^i-o 
[0 0 8 5] 114 7:fy^hmh:^^^J:X iEA^t^cO^ 

40 [ 0 0 8 6 ] 

(D^m^mm'r^::.t\cx^. Am;^^^[E]^os^.ir 

50 iC$iJ^^;55feofc<^J;i*m. ^^i^^Jc-SST^oLT/U^- K 
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[0 0 8 71 LTi^t. ^mmcD^m^. 

[0 0 8 8] *^0.gtc*5V^r. ±IESii7L;5^ S^*"!^ 
[0 0 8 9] ^/c. :^^m\^^^^'f =^T J\^^— V ' 

[0 0 9 0] ±tSmilHFLfi1S^?f^^^ 

SCO i^® {z-mmm^mf^^ ^ tz^-f x\ m^j m 

[0 0 9 1] ^f^^ V ]) TT-u- Mtigtc: Lfc^-g^tcj^, 
±M^mmf)^h(OWi^^^<*-tt^Xt. y<:yh*y<y^y 

^ (Dm^^'pf^<:. -r^zLt i)^x^ 

[mi] ^i(0'm^&i<D'f=^Tji^^—v^'^<:yY^<y^y 

[ma] mi(7)||jffiCTc>7'ztryu^— K • ^^vhv^^y' 
[^4] KmSffi±^;lKii7L^WL/c^v^mff^co^J^K 
lilo 
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[US] m\(D'mmm(oM.{^mf^m:^m\z.^\^^x^ 

1 5 X 7 mm, HilTLcOS^ ^ 6 mm. ^8^0. 2 

ime] mi(ommm(oM:f^^^j:mmmi,^:i6\^^x. 

1 5 X 7 mm, MiiTLcOg^ 8 mm. tl^O. 2 

[II17 1 ml(z>^is^?iJ<7)A^w^cC*g^^J^c^ol^T, 

^^15X7mm, Sil7L<7):g ^ ^ 1 0 mm. tS^O. 
2mmt Lyh^^(0^iSiS:#tiS:^-riilo " 

10 ims] mi(Dmmm(DM^m^j:m^m\^^^^x. 

K^15X7mm. KiiTL^^:^ ^ ^ 1 2 mm. ijig^O. 
2 mm t 'l.tzm^<Dm^mi^\±^^irmo 

[1119 1 mi(Dmmm(D^i^mj:mmm{::.is\^^x. 

15X7 mm. RildFLcOft 13. 5 mm. 
0. 2mmi: Lfc^^-a^Oj^^S^^liSr^-rglo 

[m 1 0 1 ( a ) (i. m 1 <Dmmm<Dm i <^^?f^^j<^7^ 

^T/i-^— K • y<> yy<y^y ^ 7^1^ ^^^m^m. 

(b) ji. mi(ommm<Dm2<Dmnm<Dv'=^TJi^^- 
20 [nil 1] mi(Dmmm(r>m2co^j[m{zgf.^y^^T/u 

K • v^^- \^y<y^y ^ jui^ (om^&^^m^^irm. 

[mis] ^i(D'mmm<D^3<D^mm(ov'=^T/\^^— 
Y ^ y<> Yy<y^y ^ ji^^ (ommw^m^^^^-rm. 
[HI 41 :^mm^m2<om:mm\^m^y'=^Tjx^^-v^ 

[mis] |g-2(Diiis^jcox:=^r/U'^— K • 

30 [Hi 6] m2 0||JE^ij(7)7^^r/^^— K • ^'^v hv-^>^ 
[mi 7] m2<?)mjffi^Jc7)mi(O^S?f^^iJ^|j^P^i-^fci6 

[Hi 8 1 m2<7)^j^0ij(7)mi (O^ff^^JtC^^^T^^r/U 
[11191 ^3CO^j!f6«?iJCOT'^T/U^— K • hv<^ 
[m 2 0 1 H 3 OHig^Jco-T^^ T/i-^— K • hv^';^ 
40 [(U2 1] S4CO^ig^J{C^57^^r/U^— K • ^<VK 
[1112 2 1 mA.(D'm^m(Oy^=^TJ\-'^—Y'^<:yV^<y^ 

[1112 3] 'm^<r^'^M^\(r>'f^Tjv^—V'y<:yV^<ys 

(Ho 

[m 2 4 1 m4(ommm<o^ i (omm(omi&mmi^^ 

^i"Illo 

[1112 5] m4<D|life0iJCO7^^r/U^— K • hVN><. 

50 y^ /i^^<D^ 2 (Dmmm^TTi'i'm^^^mmo 
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[112 61 m4<Dmmm<om2<Dmm(Dmmmi^ii^ 

[1112 7 1 m4(Dmmm<r>y'^TjU^—V'y<:y^h^y<>^ 
Mo 

[n 2 8 1 m4<Dmmm(om s <Dmmm<omi&wcmi^^ 
[112 91 ms(ommm\cm^>y'=^r/u^— ' y<> 
[ma 01 m5<^iiss0ij{c#>6T'^r/^^— K • k lo 

[H3 2 1 ^5CO|life«^ij(7)x^r/U^— K ' hV^^ 

y ^ com 1 

[n 3 3 1 m 5 (D^Mmcom i <omrm(omwL%.m^^ 

[113 41 ||5CO*S£^i|(7)7^^T/U^— K • hV^X 

[n 3 5 1 M 5 <Dmmm(DS2<Dmmm(Dm&m:^^^ 20 

[113.6 1 m6(D|||S0iJ(c:>1^.5x^T/W^— K • ^O- K 
[113 7 1 ^6<Dmmmicm^y^z^rj\^^-h'y<>'h' 

y<ys y >r o^SR^IftB^i-^ fc^co«^^^® Ho 
[113 81 mecojliSfi^yi^^^ST^^T/U^— K • ^o- K 

y<y. y ^ (DWiWrnm^^if^'tm. 

[113 9 1 'm^<DmMm^%^=f=^rj\^^—Y'y<:yY 

y<>^ y >f /u^ (Dm 1 (o^mm^Tjk-rm^^^mmo 
[H 4 0 1 me (Dmmm(om 1 <^^?F^fi?y<7)ji)S^i^tt^ 30 

[114 11 m6<D^]te«?»j{;i>^§7^zz.r/w^- K • >'<>'K 
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y<:^ y ^ /u^ com 2 (o^mm^^^-t^^m^^m. 
[n 4 2 1 m 6 <om:mm<om 2 <r>m^m<r>mm^9^\s^^ 

[114 31 m7(7)*Jfe0iJ{C>^6T'^T/l-^— K • K 
y^;?^7H'/l-i$'<0^t^llo 
[114 4 1 m7(7)|liS0iJ{C'^.^7'^r/l-^— K • K 

[114 5 1 m7(ommm\^^^^'f=^T/\y^'-V'y<i^h' 
[H 4 6 1 m 7 (DmMm(oy'=i. T/v^— K • ^< V ^v^;=^ 

Ho 

[n 4 7 1 m 7 <ommM<n% 1 <D^mm(Dm&mii^^^ 

[114 81 tJ^^o^aLr/w^— K • hV'?:^:7^/i-i5^ 

[114 9 1 t^*(7)^^T/V"=t— K • hV-«^>'>f yl-i?' 

[115 01 t^e^tD^^T/u^— K • ^^v- hv^^>^-r/w^ 
0$ p>{cfifi(D^y^^-m^«j¥fii!lo 

[^^-^col^&^>^l 

3 -'^m^^mf&ir^^mm 

3 a--mii?L 

5, 6"-Xmt}'^^\^^ 

11, 21, 31, 41, 51, 6 1 ••-r'lxr/u^— K 
• /^^^ }^y<y.y^/i^^ 

1 3. 2 3, 3 3, 4 3, 5 3, 6 3, 6 3A--^M^ 
13a, 23a, 33a. 43a, 53a, 6 3 a • 
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